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SPECIFICATION 
TITLE OF THE INVENTION: 

SUSTAINED-RELEASE MICROSPHERE CONTAINING ANTIPSYCHOTIC 
AND PROCESS FOR PRODUCING THE SAME 

THE TECHNICAL FIELD: 

The present invention relates to a sustained-release 
microsphere containing a hydrophobic antipsychotic as an 
active principle and the process for producing the same. 

* 

THE BACKGROUND ART: 

It is sometimes stated, that, in psychiatric pharmacotherapy, 
maintenance therapy by means of long-term administration of a 
drug has become to be able to prevent a relapse and to give a 
patient normal-life guidance. However, in the present state of 
the maintenance therapy, an antipsychotic in the form of 
either tablets or fine granules has to be orally administered 
once or a feu times a day, and the louered compliance during 
the maintenance therapy is one of the causes which often l^j&d 
to a relapse or re-hospitaiization of the patient. Thus, there 
has been a necessity to conceive a measure for keeping the 
higher compliance after the patient has made a comeback to 
normal life, or while he is under clinical treatment as an- out 
patient during the maintenance therapy- 



Conventionally, the decanoic or enanthic ester of the 
effective principle has. been used as persistent injection when 
said compliance requirement has to be even partially met. For 
example, the Japanese Laid-Open Patent Application Sho-56 
(1981 )-8, 318 proposes the use of the decanoic ester of 
haloperidol or bromperidol. The decanoic or enanthic ester of 
fluphenazine is also known and is used in clinical treatments* 

However, the persistent injection has some disadvantages. Its 
administration is limited only to the intramuscular injection. 
It is oil-soluble and the oil dispersion into muscular tissues - 
is limited so that the tissue resistance upon the injection is 
significant, and its administration causes great aversion and 
pain to the patient. Also, while the ester form of the active, 
principle gradually releases the active principle under the 
effect of esterase in vivo , thus gaining a sustained release 
effect, the drug release in vivo is generally dependent upon 
the transfer rate from the administered location to the 
lymphatic system as well as the enzyme activity, and thus 
possible variations in the sustained release effect are caused 
dependent on individuals and ages. Therefore, a need exits for 
a persistent injection which uses the active principle as it 
is. 

Incidentally, the Japanese Laid-Open Patent Application Sho-62 
(1987) -201 ,816, the Japanese Published Patent Application liei- 
1 (1 989)-57, 087, and the Japanese Laid-Open Patent Application 
Hei-2(1990)-124,8l4 disclose respectively sustained release 
microcapsules containing water-soluble drugs which enable the 
administration in once a week to a month, and a process for 
producing the same. Also, the Japanese Laid-Open Patent 



Application Sho-55(1 980)-33,*n k discloses a so-called drying- 
in-liquid process, wherein microspheres are obtained by 
dissolving a hydrophobic drug and polylactic acid into a 
common organic solvent, adding a phase separator into the 
solution, forming an emulsion, and then removing the solvent. 

■ 

DETAILED EXPLANATION OF THE INVENTION: 

The inventors have extensively explored the possible means to 
improve the compliance during the maintenance therapy with a 
hydrophobic antipsychotic in order to develop a sustained 
release drug formulation using the active principle itself 
without any chemical modification. As the result, the 
inventors have eventually found that the drug can be released 
over a week or more almost at a constant rate, by enclosing 
the hydrophobic antipsychotic in a matrix comprising a bio- 
degradable and bio-compatible polymer to form a sustained 
release microsphere and administering the microsphere either 
hyperdermically or intramuscularly, thus completing the 
present invention. 

The present invention relates to (1) a sustained release 
microsphere containing an antipsychotic enclosing the 
hydrophobic antipsychotic in a matrix comprising a bio- 
compatible polymer and (2) a process for producing the 
sustained release microsphere containing the antipsychotic, 
comprising preparation of an oil phase as the solution of the 
bio-compatible polymer', which contains the hydrophobic 
antipsychotic, addition of the oil phase into an aqueous phase 
followed oy emulsif ication to form an 0/W type emulsion, and 



then elimination of the solvent in the oil phase from the 
emulsion by a drying-in~liquid process. 

The hydrophobic antipsychotic to be used according to the 
present invention is selected from the group consisting of 
haloper idol , bromper idol , f luphenazine , chlorpromazine , 
sulpiride , carpipramine , clocapramine , mosapramine , 
risperidone, clozapine , olanzamnft and seltindol . and their 
pharmacologically acceptable acid-addition salts. It is 
preferably selected from the group consisting of haloperidol, 
bromperidol, f luphenazine dimaleate, chlorpromazine, 
chlorpromazine hibenzate, sulpiride, carpipramine 
hydrochloride, carpipramine dimaleate, clocapramine 
hydrochloride, mosapramine hydrochloride, risperidone, 
clozapine, olanzapine and seltindol. Especially preferable is 
haloperidol or bromperidol. 

The matrix composing the sustained release microsphere 
according to the present invention has to be able to endow the 
microsphere with the function of maintaining a constant drug 
concentration in blood plasma by a single administration, thus 
producing the pharmacological effect of the active principle 
over a prolonged period of time. As such a functional matrix, 
a bio-degradable and bio-compatible polymer is to be used. The 
sustained release microsphere according to the present 
invention is composed to entrap the hydrophobic antipsychotic 
in the functional matrix. Such a bio-compatible polymer may be 

* 

a polymer or copolymer of a fatty acid ester, polyacrylic 
acid esters, polyhydroxylactic acids, polyalkylene oxalates, 
polyorthoester , polycarbonates and polyamino acids, which may 



be used- either alone or in the mixture of two or more. Said 
polymer or copolymer of a fatty acid ester may herein include 
polylactic acid, polyglycolic acid, polycitric acid, polymalic 
acid, a lactic/glycolic acid copolymer, which may be also used 
alone or in the mixture of two or more. Other polymers which 
may be used according to the present invention include one or 
more polymers from poly a -cyano-acrylic acid ester, poly 0~ 
hydroxylactic acid, polytetramethylene oxalate, poly orthoester, 
polyethylene carbonate, poly 7 -benzyi-L-glutamic acid, and 
poly L-alanine. Preferably used is polylactic acid, 
polyglycolic acid, or a lactic/ glycolic acid copolymer. 

The average molecular weight of the bio-compatible polymer to 
be used in the present invention may be preferably in the 
range from about 2,000 to about 60,000, and more preferably in 
the range from about 5,000 to about 20,000. When the bio- 
compatible polymer used is a lactic/glycolic acid copolymer, 
the compositional ratio of lactic acid and glycolic acid may 
be in the range from about 100:0 to 50:50, preferably in the 
range from about 75:25 to 50:50. 

The amount of the polymer to be used is dependent upon the 
required release rate and duration of the active principle, 
and is adjustable to the range from about 0.2 times to about 
10,000 times the drug weight. The polymer is used preferably 
in the amount ranging from about 1 to about 1,000 times" the 
drug weight as the matrix in the microsphere formulation . 

The solution (the oil phase) containing said polymer is 
prepared by dissolving the polymer in a solvent. The 



concentration of the polymer in the oil phase is selected in 
the range from about 0.5% to about 90% (W/W), preferably from 
about 2% to about 60% (W/W). 

Said solvent may be selected among any solvents which have the 
boiling temperature at not higher than about 120°C, are 
substantially immiscible with water, and dissolve the polymer. 
For example, it may .be a halogenated a lk an e (dichloromethane, 
chloroform, ethyl chloride, dichloroethane, trichloroethane, 
and others), ethyl acetate,* ethyl ether, cyclohexane, benzene, 
n-hexane, toluene, and others, either alone or the mixture of 
two or more of them. 

The process for producing the microsphere comprises: 
dissolving the bio-compatible polymer in a solvent; adding the 
hydrophobic antipsychotic to the polymer solution, either 
dissolving or dispersing the drug in the solution to prepare an 
oil phase; mixing the oil phase with an aqueous phase and 
emulsifying the mixture to prepare an 0/W type emulsion, and 
then eliminating the solvent in the oil phase from the emulsion 
obtained by a drying-in-liquid process, thus preparing the 
microsphere. 

When the drug is dispersed to prepare the oil phase, it may be 
used in a finely divided form. When it is used as fine 
crystals, the smooth surfaced microsphere can be obtained, and 
the resulting release rate of the active principle becomes 
closer to the zeroth order. It is supposed that the enhanced 
interaction due to the increased contact surface, between said 
polymer and the drug suppresses the initial release rate, - 



while the increased drug surface increases the release rate in 
the later stage, thus causing the release rates closer to the 
zerotb order over the whole period. The average particle 
diameter of the finely divided drug may be in the range of not 
larger than than 10 and favorably in rhe range of not 

larger than than 5 u a> (the range from about 0.1 to about 5*rm» 
and more favorably from 0.5 to 5#m). The drug can be finely 
divided by means of conventional methods, including jet 
milling, ball milling, vibration milling, hammer milling, 
colloidal milling and others. 

When the microsphere is prepared according zo the present 
invention, it is preferable to use an emulsifying agent in 
the aqueous phase. The emulsifying agent may be generally 
any agent which can form a stable 0/W type emulsion. For 
example, it may be an anionic surface active agent (such as 
sodium oleate, sodium stearate, sodium lauryl sulfate, and 
the like), a nonionic surface active agent (such as a 
polyoxyethylene sorbitan fatty acid ester, a polyoxyethylene 
castor oil derivative, and the like), polyvinyl pyrrolidone, 
polyvinyl alcohol, carboxymethyl cellulose, lecithin, gelatin, 
and the like, which may be used either alone or in the mixture 
of two or more. The concentration of the emulsifying agent may 
be suitably selected in the range from about 0.01? to about 
20?, preferably in the range from about 0.05? to about 10?.* 

The solvent used in the oil phase may be eliminated by means 

f conventional methods (as regards to a drying-in-liquid 
process, refer to Tamotsu Kondo: " Microcapsules — Their 
Functions and Applications", p. 78, published by the Japanese 



Standards Association, a foundation, on Warch 20, 1 991 ) • 
According to these methods, the solvent is eliminated either 

4 

by gradually reducing the pressure under agitation with a 
propeller turbine, a magnetic stirrer, or other means or by 
regulating the vacuum level in a rotary evaporator or any 
other means. 

The microsphere thus prepared may be recovered by means of 
centrifugal separation or filtration, and then repeatedly 
washed out of the free drug, the emulsifying agent, and other 
undesirable materials, which remain on the surface of the 
microsphere, with -distilled water for several times. If 
necessary, water and solvent in the microsphere are removed 
under heating and in vacuum in order to complete their 
elimination. 

The microsphere thus obtained is lightly ground, if required, 
and is filtered off the over-sized. The particle size of the 
microsphere may be, when the microsphere is to be used as the 
suspension for injection, within the range satisfactory for 
its dispersibility -and passage through a hypodermic needle. 
For example, the average particle diameter may be within the 
range from about 0.5 /am to about 400 /im, more preferably 
within the range from about 0-5 *t m to about 200 /i m. 

The microsphere according to the present invention may be 
used together with a dispersing agent (such as Polysorbate 80, 

■ 

a sodium salt of carboxymethyl cellulose, sodium alginate, and 
others), a preservative (such as methyl paraben, propyl 
. paraben, benzyl alcohol, chlorobutanol, and others), an 



a 



isotonic agent (sodium chloride, glycerin, sorbitol, glucose, 
and others) and the like, to form an aqueous suspension, or it 
may be dispersed into olive oil, sesame oil, peanut oil, 
cotton seed oil, corn oil and others to foro an oil suspension 
so that the sustained release injection is formulated. In 
order to alleviate the feeling of the tissue resistance upon 
injection, it is desirable to use the sustained release 
microsphere according to the present invention as the aqueous 
suspension formulation. 

Moreover, in addition to the above mentioned formulation, the 
sustained release injection containing the microsphere 
according to the present invention, may be formulated by 
addition of injection-grade distilled uater or a suitable 
dispersion medium, .when it is to be administered, to the solid 
material which has been prepared by re-disparsion after the 
addition of an excipient (such as mannitol, sorbitol, lactose, 
glucose, and others), followed by freeze drying or spray 
drying. The solid material provides a stabler sustained- 
release formulation for injection. 

The administrative dosage of the hydrophobic antipsychotic as 
the active principle in the sustained release microsphere 
according to the present invention, is dependent upon the 
subject disease to be treated, the symptoms and age of the - 
patient, and the like. Ordinary adults may be administered 
with an injection in the range from 5 to 5,000 mg, preferably 
10 to 2,000 mg. Because the formulation according to the 
present invention releases the active principle depending upon 
the hydrolysis of the polymer by water, the individual 



differences of the release rate are minimal, and the injection 
can be administered not only intramuscularly but also 
hypodermically* 

BRIEF DESCRIPTION OF DRAWINGS: 

Figure 1 shows the time lapse change of the residual amounts 
of bromperidol in the location where the microsphere, 
prepared in Examples 1 through 3* was intramuscularly 
administered by injection. 

Figure 2 shows the time lapse change of the haloperidol 
concentration in the blood plasma, after the haloperidol- 
containing microsphere which had been prepared in Example H 
was intramuscularly administered to rats. 

Figure 3 shows the results from the in vitro release testing 
with the microsphere prepared in Examples 3- 

ULTIMATE MODES FOR PRACTICE OF THE INVENTION: 

In the following illustrative Examples and Experimental 
Examples, the present invention shall be further explained in 
details: 

EXAMPLE 1. " 

■ 

A copolymer of dl-lactic acid and glycolic acid (50:50)) with 
the molecular weight of about 20,000 was dissolved in 3 ml of 
dichloromethane to a 40 % solution. Into this solution, 190 mg 



of bromperid 1 ( Hit h the average na ^ 4 .i • 

g particle si2 e of 13 n»mi 

•ooo Bi , . 0 . 5 , solutio „ of poiyvim aieohoi 

z r r ty the * i ° pm — 

„ Watus lniustry Co , ^ ppewe an * 
an ordinary stirrer. After. «„m - 

« di-w^ J" " d - — 

6nane na «l evaporated. f.h- v ,* 

cent*.*?.. " """" " U - Lie "" with a 

distilled water ?h. 



EXAMPLE 2. 



Poly(dl-iaotic acid) with th fl , , 

Into ,.„ • <"chloro„eth«„e to . 20 * s „ lutlon 

- - iu "°- '» - - <— * wth the avera8e - 

Partacle size of ? * 

soll „. 5 "° ,) sus P^ed. From this mixed 

solution thus obtained *h- ■ 

wined, the microspheres containing 

bromperidol were prepared i„ t>1 

Prepared m the same manner as in EXAMPLE J 



EXAMPLE 3 



Poly(dl-lactic acid) with *h 

- <U~o lv « d ln 3 " "° leeUlar " ei8 " " "»« ^"00 

hxs sol « a o„. , 90 „, of bro „ peri<lel 
Particle size of ? c , average 

of 2.5 u m) was dissolved. From this mixed 
solution thus obtained i-k • 

oocamed, the microspheres containing 

bromperidol were prepared in i-h. 

Pared i„ the same manner as in EXAHPLE 1 



EXAMPLE i». 

Poly (dl-lactic acid) with the molecular weight of about 10,000 
was dissolved in k ml of dichloromethane to a 30 % solution. 
Into this solution, 380 mg of haloperidol (with the average 

■ 

particle size of 3.0 /urn) was suspended. From this mixed 
solution thus obtained, the microspheres containing 
haloperidol were prepared in the same manner as in EXAMPLE 1 . 

EXAMPLE 5, 



Using fulphenazine dimaleate, chlorpromazine, chlorpromazine 
hibenzate, sulpiride, carpipramine hydrochloride, 
carpipramine dimaleate, clocapramine hydrochloride, 
mosapramine hydrochloride, risperidone, clozapine, oranzapine, 
or seltindol as the active principle, the microspheres were 
prepared in the same manner as in the above EXAMPLES. 



EXPERIMENTAL EXAMPLE 1. 



Bromperidol-containing microspheres which had been prepared in 
said EXAMPLES 1 through 3 were suspended in physiological salt 
solution. The suspension was administered at the dosage of 
12-5 mg as bromperidol to SD-strain male rats (15 weeks old) 
by injection into femoral muscles. After a certain time lapse, 
microspheres remaining in the administered location were 
recovered once every hour, and the residual amounts of 
bromperidol were determined. The results confirmed, as shown 
in Figure 1 that the drug release was almost at the constant 



rate 



over the tested period. 



EXPERIMENTAL EXAMPLE 2. 

Haloperidol-oontaining aicrospheres which had been prepared i, 
said EXAMPLE , He re suspended i n the o.,, car boXy J hyl 
celluiose sodiu a salt selution , ^ ^ ^ ^ 

wxth aannitol. The suspension was Ministered at the dosage 

of 25 mg as haloperidol to SD-str.,,- _ 

. . ~ """^ t-tti.s iiJ weeks old) 

>J -J-u- into femoral ollscles . m „ s certsiji 

Woperidol concentrations in the blood „.„. deter „ ined The 
~sults confix. . s sho„„ in Figure ^ ^ hlloper 

concentrations in the blood regained almost at the same le vel 
over the tested period. 

EXPERIMENTAL EXAMPLE 3. 

I" 20 ml , f physiological Mlt solut . o ^ ^ ^ ^ ^ 

Sro.peridol-containing microspheres -hie had been prepared 
according to the following Formulas A or , 
"Persion „as sh. k .„ , t the temperature of 37* and the rate 
60 using a ther.ost.tic eh.mber-sh. k er (made 

J V.»,to Scientific Co.,. The sample li,„id, -ere taken , s 

Upse<i ' *»° release rates U ere det.™i„.H K 

a Tfv ere ae teroiined by means of 

. absorption (2 '' 5 ^ctrophotometry. The resets- are 
shoun in Figure 3 Th. . • 

* re 3. The microspheres prepared according t 

'-Ula „„ich contained fl „el y divided brcperidol. u .r. 

confirmed to have the drug release at the 2 eroth order. 



Formula A. 



Poly(dl-lactic acid) with the molecular weight of about 5,000 
was dissolved in 3 ml of dichloromethane to a 1 2 % solution. 
Into this solution, 190 mg of bromperidol (with the average 
particle size of 2.5 pm) was suspended. From this mixed 
solution thus obtained, the microspheres containing 
bromperidol were prepared in the same manner as in EXAMPLE 1 . 



Formula B. 



Instead of bromperidol having the average particle size of 2.5 
tim used in Formula A, unpulverized bromperidol having the ' 
average" particle size of 13.0 u * was used. 

POSSIBLE EXPLOITATION IN INDUSTRY: 

The sustained release microsphere formulation containing an 
antipsychotic agent according to the present invention has the 
following characteristics, and therefore a remarkable 
improvement can be expected in the compliance during the 
maintenance therapy for psychiatric patients: 

(1) When a long term administration is necessary, one 
injection every one to eight weeks, instead of every da-y 

administration, is sufficient to exhibit a desired 

pharmacological effect. 

(2) The use of the bio-compatible polymer serves to dispense 
entirely with any surgical operation such as implantation. 



facilitates hypodermical and intramuscular injection in the 
same way as general suspension injection is used, and can 
dispense with the later withdrawal of the microsphere. 

(3) The microsphere can be administered with little aversion 
and pain. 
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C L A IMS 

* M m 

1 • A sustained release microsphere comprising an antipsychotic 

entrapping the hydrophobic antipsychotic in a matrix derived 

* * 
from a bio-compatible polymer. 

2- The sustained release microsphere comprising an 
antipsychotic as defined in Claim 1 , wherein said hydrophobic 
antipsychotic is selected from haloperidol, bromperidol, 
f luphenazine, chlorpromazine, sulpiride, carpipramine, 
clocapramine, mosapramine, risperidone, clozapine . olanzapine 
and seltindol . and their pharmacologically acceptable acid 
addition salts. 

3. The sustained release microsphere comprising an 
antipsychotic as defined in Claim 1 or 2, wherein said 
hydrophobic antipsychotic is selected from haloperidol, 
bromperidol, f luphenazine dimaleate, chlorpromazine, 
chlorpromazine hibenzate, sulpiride, carpipramine 
hydrochloride, carpipramine dimaleate , clocapramine 
hydrochloride, mosapramine hydrochloride, risperidone, 
clozapine , olanzapine and seltindol . 

* 

*J. The sustained release microsphere comprising an 
antipsychotic as defined in Claim 1 , wherein said hydrophobic 
antipsychotic is selected from haloperidol and bromperidol. 



5- The sustained release microsphere comprising an 
antipsychotic as defined in Claim 1 , wherein said bio- 
compatible polymer is selected from one or more of the polymer 
or copolymer Of a fatty acid ester, polyacrylic acid ester, 
polyhydroxy lactic acid, polyalkylene oxalate, poly ortho-ester, 
polycarbonate and polyamino acid. 

6. The sustained release microsphere comprising an 
antipsychotic as defined in any of the Claitns 1 through 5, 
wherein said bio-compatible polymer is the polymer or 
copolymer of a fatty acid ester, which is selected from one or 
more of poly lactic acid, polyglycolic acid, polycitric acid, 
polymalic acid, and lactic/glycolic acid copolymer. 

* 

* 

7. The sustained release microsphere comprising an 
antipsychotic as defined in any of Claims 1 through 6, wherein 
said bio-compatible polymer is selected from one or more of 
polylactic acid, polyglycolic acid, polycitric acid, polymalic 
acid, a lactic/glycolic acid copolymer, poly a -cyanoacrylic 
acid ester, poly 0 -hydroxy lactic acid, polytetramethylene 
oxalate, polyorthoester, polyethylene carbonate,. 

poly 7 -benzyl-L-glutamic acid, and poly L-alanine. 

8. The sustained release microsphere comprising an 
antipsychotic as defined in any of Claims 1 through 7, wherein 
said hydrophobic antipsychotic is in the form of fine .crystals 
having the average particle size of no more than 5 $i m. 



4 



9. The sustained release microsphere comprising an 
* antipsychotic as defined in any of Claims 1 through 8, wherein 
said sustained release microsphere containing an antipsychotic 
is an aqueous dispersion. 

10.. k process for producing a sustained release microsphere 
-comprising an antipsychotic, comprising preparation of an oil 

* 

phase as the solution of a bio-compatible polymer which 
contains a hydrophobic antipsychotic, addition of the oil 
phase into an aqueous phase followed by emulsif ication to form 
an O/W type emulsion, and then elimination of the solvent in 
the oil phase from the emulsion by a drying-in-liquid process. 

* 

1 1 . The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in Claim 1 0 wherein the 
hydrophobic antipsychotic is selected from haloperidol, 
bromperidol, f luphenazine, chlorpromazine, sulpiride, 
carpipramine , clocapramine , mosapramine , risperidone , 
clozapine , olanzapine and seltindol , and their 
pharmacologically acceptable acid addition salts. 

12. The process for producing a sustained release microsphere 

v * 

"■comprising an antipsychotic as defined in Claim 10 or 11, 
wherein the hydrophobic antipsychotic is selected from 
haloperidol, bromperidol, f luphenazine dimaleate, 
chlorpromazine, chlorpromazine hibenzate, sulpiride, 
carpipramine hydrochloride , carpipramine dimaleate , 

* 

clocapramine hydrochlbride , mosapramine hydrochloride , 
risperidone, clozapine , olanzapine and seltindol . 



13. The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in Claim 10 wherein the 
hydrophobic antipsychotic is selected from haloperidol and 
bromperidol. 

Hi* The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in Claim 10 wherein 
said bio-compatible polymer is selected from one or more of 
the polymer or copolymer of a fatty acid ester, polyaerylic 
acid ester, polyhydroxy lactic acid, polyalkylene oxalate, 
polyortho-ester, polycarbonate, and polyamino acid, 

15. The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in any of Claims 10 

•through 14, wherein said bio-compatible polymer is the polymer 
or copolymer of a fatty acid ester, which is selected from one 

* 

or more of polylactic acid, polyglycolic acid, polycitric 
acid, polytnalic acid, lactic/glycolic acid copolymer, 

16, The process for producing a sustained release microsphere 
comprising an : antipsychotic as defined in any of Claims 10 
through 15, wherein said bio-compatible polymer is selected 
from one or more of polylactic acid, polyglycolic acid, 
polycitric acid, polymalic acid, a lactic/glycolic acid 
copolymer, poly a -cyanoacrylic acid ester, poly p -hydroxy- 
lactic acid, polytetramethylene oxalate, polyorthoester • 
polyethylene carbonate, poly 7 -benzyl-L-glutatnic acid, and 
poly L-alanine. 



17. Th process for producing a sustained releas microsphere 
comprising an antipsychotic as defined in any of Claims 10 

•through 16, wherein said hydrophobic antipsychotic is in the . 
form of fine crystals having the average particle size of no 
more than 5 ^o. 

18, The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in any of Claims 10 
through 17, wherein the solvent used for preparation of the 
bio-compatible polymer solution has the boiling temperature of 
not higher than 120 "C , and is substantially immiscible with 
water- 

19, The process for producing a sustained release microsphere 
coinprising an antipsychotic as defined in any of Claims 10 
through 18, wherein the aqueous phase contains one or more of 
emulsifying agents, which are selected from the group of an 
anionic surface active agent, a nonionic surface active agent, 
polyvinyl pyrrolidone, polyvinyl alcohol, carboxymethyl 
cellulose, lecithin, and gelatin. 

20. The process for producing a sustained release microsphere 
comprising an antipsychotic as defined in any of Claims 1 0 
through 18, wherein said sustained release microsphere 
containing an antipsychotic is an aqueous dispersion. 
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